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Executive Summary 
The reformed A levels have seen the assessment of practical skills formalised in 
Ofqual’s requirements for the first time. To support the ongoing development and 
delivery of this assessment, we convened a meeting of subject experts from Ofqual 
and the exam boards to consider the indirect assessment of practical skills in the 
written assessments for the A levels in biology, chemistry and physics. The 
discussions provided a rich source of evidence, and the resulting report provides 
some common principles for good practice in the assessment of these skills, 
reflecting the content requirements, assessment objectives and other regulatory 
requirements. 
Introduction 
New assessment arrangements relating to practical skills in A level physics, 
chemistry and biology have been in place since these subjects were reformed for 
teaching in 2015. 
The assessment of practical skills can be direct or indirect1. Indirect assessment 
relates to any form of assessment in which a student’s competency in terms of a 
specific or generic skill, including those gained through the manipulation of real 
objects, is inferred from their data and/or reports of the practical work they 
undertook. The assessment can include, in this context, written examination papers 
taken by students. 
The assessment of practical skills can also be direct, where students, are required, 
through the manipulation of real objects, to directly demonstrate a specific or generic 
skill in a manner that can be used to determine their competence in that skill. For the 
reformed A level2 qualifications, direct assessment is carried out by teachers 
observing their students in the laboratory against criteria agreed between the exam 
boards. The outcome of the direct assessment forms the Practical Endorsement, a 
separately reported result alongside the main A level grade. Students can achieve 
either a ‘pass’ where they have demonstrated competency against the criteria, or 
they are ‘not classified’. 
To support the development and delivery of the indirect assessment of practical 
skills, we convened a meeting of subject experts from Ofqual and the exam boards 
to agree some common principles for good practice in designing questions that 
address this area of assessment.  
This report is the output of that meeting and contains examples of questions from all 
three subject areas which the subject experts agree address the principles well. The 
report is intended as a source of information for exam boards to consider in 
designing their assessments but may also be interesting to those involved in 
delivering the courses of study.  
                                             
1 Reiss, M., Abrahams, I. & Sharpe, R. (2012). Improving the Assessment of Practical Work in School 
Science. London: Gatsby Charitable Foundation. Available at: 
http://www.gatsby.org.uk/uploads/education/reports/pdf/improving-the-assessment-of-practical-work-
in-school-science.pdf 
2 Students taking an AS qualification are expected to have carried out practical work but the 
assessment is through the indirect route in the examination papers only. 
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We will consider the report as we develop additional guidance on the indirect 
assessment of practical skills. The examples used in this document are provided for 
illustrative purposes, and the questions and mark schemes provided might not have 
gone through the full review process for use in live examinations. The examples 
have been drawn from across the exam boards, and so reflect a variety of different 
legitimate approaches to assessment. The questions and mark schemes are those 
written by the exam boards and are reproduced with their permission.  
The working group has provided a rich source of evidence on the indirect 
assessment of practical skills in different subject contexts. In doing so, the group 
recognises the overlap that exists between the delivery of curriculum aspirations and 
the delivery of reliable assessments on a national scale. For example, in physics 
there is an inevitable overlap between practical and mathematical skills and, in some 
cases, it is appropriate that calculations are firmly classed as meeting both the 
requirements for mathematical skills and those for indirectly assessing practical 
skills. This overlap is mentioned in the principles for good practice. 
The principles provided in this document (below) demonstrate that subject experts 
agree on the focus and purpose of the assessment within an examination context. 
They provide some common ground for assessment developers. The principles also 
highlight the need for mark schemes to support the reliable and consistent reward of 
candidates for demonstrating the application and understanding of practical skills in 
a manner appropriate to the focus of the question.  
 
Indirect assessment of practical skills 
requirements 
 
The practical skills to be assessed indirectly in GCE AS and A level biology, 
chemistry, physics and psychology3 are listed in Appendix 5 of the subject content. 
The Ofqual GCE Subject Level Guidance for Science4 states that we expect that at 
least 15% of the marks available for the assessment by examination in each science 
(physics, chemistry and biology) will be allocated to questions which indirectly 
assess a student’s practical skills, as described in Appendix 5a. 
Appendix 5a is titled “Practical skills identified for indirect assessment and developed 
through teaching and learning” prior to listing the required skills. This makes clear 
the expectation that teaching and learning allows students to develop their skills 
using a wide range of practical experiences, as detailed in each specification offered 
by the exam boards. 
We do not require that the items that indirectly assess practical skills do so in 
isolation of the other course content. Good practice means that such items should 
draw on students’ wider knowledge of scientific theory, as well as their practical 
knowledge and skills – assessing science in the broadest sense. This practical 
                                             
3 Department for Education (April 2014) GCE AS and A level subject content for biology, chemistry, 
physics and psychology, DFE-00357-2104, https://www.gov.uk/government/publications/gce-as-and-
a-level-for-science 
4 Ofqual (July 2015) GCE Subject Level Guidance for Science (Biology, Chemistry, Physics) 
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knowledge will be rooted in the practical activities highlighted as the minimum 
requirements within specifications. These cover the use of apparatus and 
development of skills specific to each subject as listed in Appendix 5c. 
The subject experts agreed that it is important that the identification of questions and 
items that indirectly assess practical skills is accurate to support valid assessment 
and consistent understanding. This means that the identification has to be carefully 
considered at item level and not just whole questions. The indirect assessment of 
practical skills should not be over or under assigned e.g. when most of a question is 
theory based but there is an item that does indirectly assess practical skills, it should 
be identified as such. Likewise, if most of a question is assessing practical skills, any 
theory only items should be identified as such. This approach will provide clarity and 
avoid ambiguity about the focus of the assessment for users of the specifications. 
Common principles for good practice in the 
indirect assessment of practical skills 
 
The principles outlined below are intended as a guide for good practice, and reflect 
the requirements and expectations of the content, assessment objectives and 
regulatory requirements outlined above.  
 
1. Questions that indirectly assess practical skills should be indicated in mark 
schemes, examiner reports and assessment grids in order to facilitate 
understanding of this part of the assessment. It is not expected that question 
papers will separately identify questions in which practical skills are indirectly 
assessed.  
2. Exam boards should indicate all questions and items that indirectly assess 
practical skills. There is no maximum weighting restriction and, therefore, an 
exam board should not limit its identification of this type of assessment to 15% of 
the marks. 
3. When indirectly assessing practical skills, the term ‘practical’ means “an activity 
that students could undertake in a school laboratory/fieldwork or that could be 
demonstrated to them by a teacher”.5  
4. Where practical skills are indirectly assessed, there is legitimate variation in the 
types of questions and tasks that can be used. 
5. Overlap between practical and mathematical skills – 
a) where mathematical skills overlap with the requirements for the indirect 
assessment of practical skills, the marks can be attributed to the regulatory 
requirements for both mathematical skills and the indirect assessment of 
practical skills. 
                                             
5 There are some experiments that it is not feasible for students to do for health and safety reasons. 
However, where it is possible for teachers to demonstrate such experiments it is reasonable for 
students to be indirectly assessed on these activities in the written examinations.  
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b) where mathematical skills are assessed but not in a practical context the 
marks can be attributed to the regulatory requirements for mathematical 
skills but not the indirect assessment of practical skills6. 
The subject experts were confident that where exam boards assign more marks to 
the indirect assessment of practical skills than the minimum expected in the Ofqual 
Guidance document (15%), this will not be to the detriment of the overall 
assessment, presuming the principles are followed. As A level science subjects have 
an inherently practical context, a higher than required weighting of marks for the 
indirect assessment of practical skills will not detract from the effective assessment 
of knowledge and understanding. 
Users of the qualifications, teachers and students, should know that a varied 
experience of practical work, covering all relevant parts of the Subject Content, 
should benefit students when they are faced with these questions that indirectly 
assess practical skills. 
Conclusions 
The exemplar questions provided show that it is possible to design questions that 
meet Ofqual’s regulations and complement the subject content in an appropriate 
way. 
The approach to the assessment of practical skills has changed considerably from 
that in the legacy qualifications. The indirect assessment of practical skills, as 
described in this report and as exemplified in the questions above, is a way of 
encouraging teachers to embed practical skills in A level science courses so that 
practical work forms an integral part of the teaching and learning in these subjects.  
The questions and commentaries above show that it is possible to indirectly assess 
these skills in a variety of ways. The approaches taken to this form of assessment by 
the exam boards in these exemplars meet the principles described on page 5 of this 
report. 
The traditional approach to the development of a student’s practical skills has always 
been based on first hand practical experience by the student and this remains the 
case. However, the questions that indirectly assess these skills are an important part 
of the overall assessment and this report indicates that teachers should be 
encouraged to underpin their A level courses with a practical approach. 
 
 
Exemplar questions, mark schemes & 
commentaries  
The exemplars below are taken from assessment materials from the exam boards 
offering qualifications in the A level sciences. The questions represent the indirect 
assessment of practical skills at both AS and A level and cover a range of different 
                                             
6 Appendix 5a of the subject content requires the ‘application of mathematical concepts in a practical 
context’. 
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content areas and question types. Each exemplifies effective ways of indirectly 
assessing practical skills and is accompanied by a short commentary that explains 
the approach taken for each question, the aspects of Appendix 5a addressed and 
the rationale for the marks attributed to the indirect assessment of practical skills 
together with some observations about good practice in the delivery of the course.  
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Biology 
Example B1 
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Example B1 mark scheme 
 
Example B1 Commentary 
Description This question asks students to suggest improvements to a 
biological drawing of a damselfly larva gill. 
Appendix 5a skills 
assessed 
• ‘Know and understand how to use a wide range of 
experimental and practical instruments, equipment and 
techniques appropriate to the knowledge and 
understanding included in the specification’ 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• It demonstrates how the skill from Appendix 5c to the 
Content ‘produce scientific drawing from observation 
with annotations’ can be assessed in a written 
examination.  
• This question shows the importance of students 
developing good biological drawing skills over their 2 
year A level course.  
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Example B2 
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Example B2 mark scheme 
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Example B2 Commentary 
 
Description 
Parts 1.1 and 1.2 require students to provide explanations for the way in 
which apparatus was set up to measure the rate of oxygen consumption in 
aerobic respiration in seeds. 
Part 1.3 asks for an explanation of the experimental results. 
Part 1.4 is a calculation of the rate of oxygen consumption by the seeds. 
Appendix 5a 
skills 
assessed 
• ‘Comment on experimental design and evaluate scientific methods’. 
• ‘Apply scientific knowledge to practical contexts’. 
• ‘Process and analyse data using appropriate mathematical skills as 
exemplified in the mathematical appendix for each science’. 
Rationale for 
identifying 
the indirect 
assessment 
of practical 
skills 
Subject experts are of the opinion that: 
• Students will have a material advantage when approaching this 
question as a result of completing the related required practical 
activity.  
• Parts 1.1 and 1.2 require students to demonstrate that they 
understand why parts of the procedures are carried out. 
• Part 1.3 would only be accessible to students who have fully 
understood how the practical activity is linked to the relevant biological 
theory. 
• It demonstrates how the skill from Appendix 5c to the Content ‘use 
appropriate apparatus to record a range of quantitative 
measurements’ can be assessed in a written examination.  
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Example B3 
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Example B3 mark scheme 
Example B3 Commentary 
 
Description 
(a) (i) requires students to use given data to calibrate an eyepiece graticule. 
(a) (ii) and (iii) ask students to use their calibration from part (i) to provide an 
actual size for pollen tubes shown in photomicrographs. 
(a) (iv) is a graph question where students are asked to provide a scale for 
the data that has already been plotted. 
(a) (v) assesses the understanding that the student has of ‘reliability’. 
Part (b) requires students to extend the practical activity and to develop the 
method provided in order to investigate a different variable. 
Appendix 
5a skills 
assessed 
• ‘Process and analyse data using appropriate mathematical skills as 
exemplified in the mathematical appendix for each science’. 
• ‘Know and understand how to use a wide range of experimental and 
practical instruments, equipment and techniques appropriate to the 
knowledge and understanding included in the specification’.  
• ‘Plot and interpret graphs’. 
• ‘Comment on experimental design and evaluate scientific methods’ 
• ‘Solve problems set in practical contexts’ 
• ‘Identify variables including those that must be controlled’. 
Rationale 
for 
identifying 
the indirect 
assessment 
of practical 
skills 
Subject experts are of the opinion that: 
• Students who have undertaken similar practical activities will be 
better prepared for questions of this type (use of light microscope 
including use of a graticule is a practical requirement).  
• This is an example of where mathematics skills are being assessed 
within a practical context. 
• Students who had taken the opportunity to discuss why they were 
carrying out practical activities would be better able to provide an 
answer to this question. A wide variety of opportunities to develop 
their own practical work would have been an ideal preparation for this 
type of question.  
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Example B4 
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Example B4 mark scheme 
 
 
 
 
 
 
 
 
 
 
Indirect Assessment of Practical Skills Working Group Report 
26 
Example B4 Commentary  
 
Description 
Parts (a) and (b) are not indirectly assessing practical skills and are 
based on the theory of the light dependent reaction of photosynthesis. 
Part (c) (i) requires students to calculate a mean from data generated 
from a leaf disc experiment. 
Parts (c) (ii) and (iii) ask students to explain the results seen in the 
experiment. 
Part (d) extends the experiment and asks students to think about a 
further photosynthesis investigation to consider the effect of light 
wavelength. 
Appendix 5a 
skills assessed 
• ‘Process and analyse data using appropriate mathematical 
skills as exemplified in the mathematical appendix for each 
science’. 
• ‘Apply scientific knowledge to practical contexts’. 
• ‘Solve problems set in practical contexts' and 'identify variables 
including those which must be controlled'. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question illustrates how different parts of the same 
question can be used to assess theory and indirectly assess 
practical skills.  
• This distinction of practical and non-practical parts of the 
question may be helpful to teachers and students in 
understanding the integrated nature of the indirect assessment 
of practical skills. 
• It demonstrates how the skill from Appendix 5b to the Content 
‘apply investigative approaches and methods to practical work’ 
can be assessed in a written examination.  
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Example B5 
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Example B5 mark scheme 
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Example B5 Commentary 
 
Description 
Part (a) (i) does not indirectly assess practical skills. 
Part (a) (ii) requires students to identify control variables when comparing the 
effect of a particular crop on bird species diversity. 
Parts (b) and (c) do not indirectly assess practical skills. 
Appendix 5a 
skills assessed 
• ‘Identify variables including those that must be controlled’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question illustrates how different parts of the same question can be 
used to assess theory and indirectly assess practical skills.  
• A wide practical experience, including regular discussion of the 
variables relating to practical activities, will allow students to be well 
prepared to approach a question of this type, even if the actual context 
of the question is not directly related to an activity that they have 
completed themselves. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Indirect Assessment of Practical Skills Working Group Report 
32 
Example B6 
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Example B6 mark scheme 
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Example B6 Commentary 
 
Description 
This question assesses the quality of an extended response and requires 
students to suggest and explain improvements that could be made to the way 
that data has been presented following an investigation into the heart rates of 
smokers and non-smokers. 
Appendix 5a skills 
assessed 
• ‘Present data in appropriate ways’.  
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• Students who have carried out a range of practical activities over their 
2 year A level course and have had opportunities to record data in 
tables, will be well prepared to see ways in which the data presented 
in this question could be improved.  
• The opportunity to discuss the reasons for appropriate data 
presentation, means students will also be better able to explain why it 
would be more appropriate to present data in the ways suggested by 
the mark scheme. 
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Example B7 
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Example B7 mark scheme 
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Example B7 Commentary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Description 
The first two parts of the question are based on enzyme theory and do not 
indirectly assess practical skills. 
Part (c) is a question where students are rewarded for their ability to structure 
their answer logically showing how the points made are related or follow on 
from each other where appropriate. 
This part requires students to criticise the method used to investigate the rate 
of an enzyme controlled reaction. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific methods’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• Students will be better prepared to answer this type of question as a 
result of undertaking a range of practical work and having considered 
why methods are carried out in the way that they are. The use of 
appropriate instrumentation to record quantitative measurements is a 
practical requirement. 
• If teachers have discussed and explored steps in procedures with 
their students, they will be in a stronger position to have a full 
understanding of the experimental design which is the focus of this 
question. 
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Example B8 
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Example B8 mark scheme 
 
Example B8 Commentary 
 
Description Part (a) of this question requires students to calculate the magnification of an 
image of phloem tissue shown in an electron micrograph. 
Appendix 5a skills 
assessed 
• ‘Process and analyse data using appropriate mathematical skills as 
exemplified in the mathematical appendix for each science’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question indirectly assesses the application of mathematical 
concepts in a practical context and students will need to have had a 
range of practical experiences to develop the associated mathematical 
skills to feel confident when faced with this type of question.  
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Example B9 mark scheme 
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Example B9 Commentary 
 
Description 
Part (b) of this question asks students to consider the formula that is used to 
calculate biodiversity and then asks them to describe the data that would 
need to be collected to allow the calculation of biodiversity in this way. 
Appendix 5a skills 
assessed 
• ‘Apply scientific knowledge to practical contexts’. 
• ‘Comment on experimental design and evaluate scientific methods’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• All of the marks in part (b) of this question are appropriate for the 
indirect assessment of practical skills and this way of asking about the 
biodiversity index is different to a calculation.  
• Students who have carried out the practical activity (required in the 
specification) and understood which parts of the collected data are 
related to specific parts of the formula will perform better on this 
question. 
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Chemistry 
 
Example C1 
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Example C1 mark scheme 
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Example C1 Commentary 
 
Description 
This is a problem-solving question that requires students to 
identify the functional groups in organic compounds using 
their knowledge and understanding of test-tube reactions.  
Appendix 5a skills 
assessed 
• ‘Solve problems set in practical contexts’. 
• ‘Apply scientific knowledge to practical contexts’. 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• This question relates to a required practical (in the 
specification).  
• A student who had undertaken and understood the 
practical would be at an advantage, especially if they 
have been able to connect the practical to aspects of 
relevant theory.  
• Whilst these particular compounds are not in the 
required practical, students can apply relevant 
knowledge gained from that practical into this new 
context (AO2)7.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             
7 “AO” refers to “assessment objective” from Ofqual’s Subject Level Guidance for GCE Sciences. 
Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/44
7167/2015-07-20-gce-subject-level-guidance-for-science.pdf 
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Example C2 
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Example C2 mark scheme 
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Example C2 Commentary 
 
Description Part 3.8 of this question asks students to describe the method used to purify 
benzoic acid.  
Appendix 
5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific methods’.  
Rationale 
for 
identifying 
the indirect 
assessment 
of practical 
skills 
Subject experts are of the opinion that: 
• This question assesses AO18 and requires students to describe a 
straightforward practical. However, the method is complicated and has 
many steps that must be described in the right order. 
• As a result of doing the practical activity, or a similar one showing the 
technique (purification is a practical requirement), students will have a 
material advantage when answering the question.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             
8 Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/44
7167/2015-07-20-gce-subject-level-guidance-for-science.pdf 
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Example C3 
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Example C3 mark scheme 
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Example C3 Commentary 
 
Description 
This question involves the use of a range of quantitative data to 
identify an unknown alkene.  
Part (a) asks students to complete a risk assessment for part of 
the practical activity. 
Parts (b) (i) and (iii) are theory questions and do not indirectly 
assess practical skills. 
Part (b) (ii) requires students to apply their understanding of back 
titrations. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific 
methods’. 
• ‘Know and understand how to use a wide range of 
experimental and practical instruments, equipment and 
techniques appropriate to the knowledge and 
understanding included in the specification’. 
• ‘Solve problems set in practical contexts’ and ‘apply 
scientific knowledge to practical contexts’. 
Rationale for 
identifying the indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question illustrates how different parts of the same 
question can be used to assess theory and indirectly 
assess practical skills. Parts (b) (i) and (iii) are theory 
based.  
• Students will have a material advantage when 
approaching this question as a result of completing a 
range of similar practical activities and having the chance 
to take a problem-solving approach to them (qualitative 
tests are a practical requirement). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Indirect Assessment of Practical Skills Working Group Report 
63 
Example C4 
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Example C4 mark scheme 
 
Example C4 Commentary 
 
Description 
This question is based on a double titration. 
Part (a) asks students to calculate or comment on values to do 
with the titration. 
Appendix 5a skills 
assessed 
• ‘Process and analyse data using appropriate 
mathematical skills as exemplified in the mathematical 
appendix for each science’. 
• ‘Consider margins of error, accuracy and precision of 
data’. 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• As a result of carrying out practical activities of this type 
(titration is a practical requirement) over the course of 
their studies, students will be well prepared to 
approach this question.  
• If students have had many opportunities to process 
data and perform the related calculations, this should 
be straightforward for them. 
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Example C5 
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Example C5 mark scheme 
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Example C5 Commentary 
 
Description 
This question is about an investigation into the decomposition of 
hydrogen peroxide by measuring the volume of oxygen gas 
produced over time. 
Part (a) requires students to determine values of variables that 
would need to be collected and to suggest apparatus that could be 
used to collect the data. 
Part (c) assesses the quality of an extended response and asks 
students to determine a range of values. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific 
methods’. 
• ‘Process and analyse data using appropriate mathematical 
skills as exemplified in the mathematical appendix for each 
science’.  
Rationale for 
identifying the 
indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• As a result of completing this type of experiment (measure 
rates of reaction is a practical requirement), students will be 
better able to approach part (a) which requires them to 
perform a calculation in order to inform the choice of 
apparatus.  
• The calculation will give them a volume of gas and the 
student can use their practical experience to choose the 
most appropriate apparatus e.g. a syringe.  
• Students need to have a concept of scale/size and types of 
apparatus they could use and this would be gained from 
practical experience (use of appropriate apparatus to record 
a range of measurements is a practical requirement).  
• Part (c) is in the context of an experiment and requires data 
analysis using the appropriate mathematical skills. Four 
marks from the six available are assigned to the assessment 
of the mathematical requirements so it is also an example of 
where the indirect assessment of practical skills and 
mathematical skills assessment overlap in a practical 
context.  
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Example C6 
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Example C6 mark scheme 
 
 
 
 
 
 
Example C6 Commentary 
 
Description Part (a) (i) asks students to record burette readings from a diagram and 
tabulate them appropriately and to calculate a mean titre. 
Appendix 5a skills 
assessed 
• ‘Present data in appropriate ways’. 
• ‘Process and ‘analyse data using appropriate mathematical skills as 
exemplified in the mathematical appendix for each science’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• Students who had experience of using a burette and carrying out 
titrations (both practical requirements) should find this question 
accessible.  
• In carrying out the required practicals (in the specification) students 
will have had experience of designing their own results tables.  
• Selecting titres to calculate the mean requires students to select 
appropriate data which falls within Appendix 5a ‘Numeracy and the 
application of mathematical concepts in a practical context’. 
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Example C7 
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Example C7 mark scheme 
 
 
 
 
Example C7 Commentary 
 
Description 
Part (c) is a multiple-choice question that asks students to identify 
the solution that produces a white precipitate with acidified 
barium chloride solution. 
Parts (d) and (e) require students to know about observations 
related to tests with the solutions in part (c). The requirement to 
provide an ionic equation in the second part of (e) does not 
indirectly assess practical skills. 
Appendix 5a skills 
assessed 
• ‘Apply scientific knowledge to practical contexts’. 
• ‘Know and understand how to use a wide range of 
experimental and practical instruments, equipment and 
techniques appropriate to the knowledge and 
understanding included in the specification’. 
Rationale for 
identifying the indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• Students who had taken the opportunity to discuss why 
you do or do not use a particular solution when testing for 
halide ions would be advantaged (qualitative tests is a 
practical requirement).  
• Students would have to understand the connection 
between chloride and hydrochloric acid and to understand 
that carbonate ions do not give a precipitate if an acid is 
also present. This links to the wider scientific knowledge 
of the student. 
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Example C8 mark scheme 
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Example C8 Commentary 
 
Description 
Part (b)(i) asks students to calculate the percentage 
uncertainty in the measurement of the volume and mass of gas 
when finding the molar mass of a gas.  
Part (b)(ii) then asks students to determine the effect on the 
mass and volume uncertainties if the experiment is repeated 
with a larger gas syringe and a larger volume of gas. 
Appendix 5a skills 
assessed 
• ‘Consider margins of error, accuracy and precision of 
data’. 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• This question covers multiple readings so there is more 
uncertainty than in one reading, linking to the practical 
requirement to ‘use methods to increase accuracy of 
measurements’.  
• This will be straightforward for students who can use 
their practical experience gained from the completion of 
the core practical (in the specification). 
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Physics 
 
Example P1 
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Example P1 mark scheme 
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Example P1 Commentary 
 
Description 
This question is about measuring the acceleration of free fall g. 
Part 1.1 requires students to mark what measurement would be 
needed to determine d. 
Part 1.2 is a calculation based on the practical data. 
Part 1.3 requires students to calculate an uncertainty. 
Part 1.4 requires students to identify that one measurement is likely 
to be an outlier and therefore may be ignored in determination of the 
average value for d. 
Part 1.5 requires students to know how to determine the absolute 
uncertainty in the mean value from a set of different measurements 
of a variable.  
Part 1.6 requires an understanding of the need to convert individual 
uncertainties in d and t to percentage uncertainties, combine these 
appropriately to determine the percentage uncertainty in the value for 
g and then determine the absolute uncertainty in the final value for g. 
Part 1.7 asks students to discuss a change to reduce the uncertainty 
in the experiment. 
Part 1.8 does not indirectly assess practical skills. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific 
methods’.  
• ‘Process and analyse data using appropriate mathematical 
skills as exemplified in the mathematical appendix for each 
science’. 
• ‘Evaluate results and draw conclusions with reference to 
measurement uncertainties and errors’. 
Rationale for identifying 
the indirect assessment of 
practical skills 
Subject experts are of the opinion that: 
• The calculations in this question are viewed in a practical 
context and require an understanding of the associated 
practical work in order for students to be able to approach 
them with confidence. 
• The mathematical processing in this question overall arises 
naturally from practical contexts. 
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Example P2 mark scheme 
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Example P2 Commentary 
 
Description 
The context of this question, about capacitor charging and 
discharging, reflects one of the required practicals (in the 
specification). 
Parts 2.1, 2.2 and 2.3 all require students to provide 
suggestions or reasons for the choice of apparatus to be used 
in the investigation. 
Part 2.4 requires an understanding of what is meant by 
absolute uncertainty. Students would need to appreciate the 
difference between percentage uncertainty and absolute 
uncertainty in a reading to answer the question, a skill that is 
only relevant to practical work. 
Parts 2.5 – 2.8 do not indirectly assess practical skills. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate 
scientific methods’. 
• ‘Consider margins of error, accuracy and precision of 
data’. 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• The relevant parts of the question are a variation on a 
required practical (in the specification) and is, 
therefore, not straight recall.  
• Students will need a deep understanding of the context 
of the experimental design in order to be able to 
approach this question and those who have had the 
chance to develop this practically will be at an 
advantage.  
• Students who had taken the opportunity to discuss why 
the experiment might be carried out in this way and 
consider the requirements of the practical would be 
better placed to do well on this question.  
• Parts 2.5 – 2.8 mainly involve broad conclusions or 
assess mathematical skills. 
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Example P3 mark scheme 
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Example P3 Commentary 
 
Description 
This question focuses on a practical activity to measure the refractive 
index of a material. 
Part (a) is a standard book-work question and does not indirectly assess 
practical skills. 
Part (b) requires students to use results from the practical to obtain a 
value for refractive index together with its absolute certainty. 
Appendix 5a 
skills assessed 
• ‘Plot and interpret graphs’. 
• ‘Process and analyse data using appropriate mathematical skills 
as exemplified in the mathematical appendix for each science’. 
• ‘Consider margins of error, accuracy and precision of data’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question shows the importance of indicating that only part of 
it indirectly assesses practical skills. Part (a) is based on 
standard book work. 
• The part b questions would be accessible as a result of students 
carrying out this and similar pieces of practical work (using laser 
or light source to investigate characteristics of light, including 
interference and diffraction is a practical activity).  
• The latter parts to the question assess the appropriate use of 
significant figures which is an important skill, when considering 
practical data. 
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Example P4 mark scheme 
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Example P4 Commentary 
 
Description 
This question is based on practical work about Coulomb’s Law. 
Part (a) requires students to discuss the method described and 
an improvement that would increase the accuracy. 
Part (b) (i) is a calculation that is linked to the practical activity 
that has been described. 
The rest of part (b) does not indirectly assess practical skills. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate 
scientific methods’. 
• ‘Process and analyse data using appropriate 
mathematical skills as exemplified in the mathematical 
appendix for each science’. 
• ‘Consider margins of error, accuracy and precision of 
data’. 
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• The scenario used in this question is not standard 
practice for this type of practical but this does not cloud 
the focus of the question. In fact, it is good to show that 
there are different approaches available.  
• Part (b) (i) would be more accessible to students who 
have had the chance to have practical experience of this 
technique (using digital or Vernier scales is a practical 
requirement). 
• Questions (b) (ii) and (iii) solely assess mathematical 
skills in a practical context, meeting the requirements for 
both the indirect assessment of practical skills and the 
assessment of mathematical skills. 
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Example P5 mark scheme 
 
 
 
Example P5 Commentary 
 
Description 
Part (a) of this question assesses the quality of an extended 
response and requires students to plan an experiment relating to 
an electrical circuit. 
Appendix 5a skills 
assessed 
• ‘Comment on experimental design and evaluate scientific 
methods’. 
Rationale for 
identifying the indirect 
assessment of 
practical skills 
Subject experts are of the opinion that:  
• Students will be better prepared to answer this type of 
question as a result of undertaking a range of practical 
work and considering why methods are carried out in the 
way that they are (design and construct circuits are 
practical requirements).  
• Practical work should include students discussing and 
exploring steps in procedures so that they have the 
opportunity to gain full understanding of the experimental 
design. This question assesses that application of 
practical skills. 
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Example P6 Commentary 
 
Description 
This question requires students to take a problem solving 
approach when applying their practical understanding of the 
radiation emitted from a variety of sources. 
Appendix 5a skills 
assessed 
• ‘Solve problems set in practical contexts’. 
• ‘Apply scientific knowledge to practical contexts’.  
Rationale for identifying 
the indirect assessment 
of practical skills 
Subject experts are of the opinion that: 
• The problem solving approach in this question is an 
example of applying knowledge to a practical situation 
(use ionising radiation, including detectors, is a 
practical requirement). 
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Example P7 mark scheme 
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Example P7 Commentary 
 
Description 
This question is about the identification of a fluid from its viscosity at room 
temperature. 
Part (a) requires the student to explain why the equation used to determine the 
viscosity from the experimental data should result in a straight line on a graph. 
Part (b) asks the student to plot experimental data on a graph. 
Part (c) requires analysis of the graph to determine the fluid used in the 
experiment. 
Appendix 5a 
skills assessed 
• ‘Process and analyse data using appropriate mathematical skills as 
exemplified in the mathematical appendix for each science’. 
• ‘Plot and interpret graphs’. 
• ‘Solve problems set in practical contexts’. 
Rationale for 
identifying the 
indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• This question shows the importance of students developing good skills 
in graphically presenting data over their 2 year A level course (use 
appropriate analogue apparatus to record a range of measurements (to 
include length/distance, temperature, pressure, force, angles, volume) 
and to interpolate between scale markings is a practical requirement).  
• The blank grid for the plotting of the graph requires greater 
understanding from students and will allow them to demonstrate their 
skills in this area. Some students are likely to be familiar with the 
context of the question, but even if they are, it is not direct recall but the 
interpretation of the results that is the focus of the assessment.  
• Part (c) is an example of a problem-solving approach and the student is 
directed to use the graph and the experimental data. 
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Example P8 
 
 
 
Example P8 mark scheme 
 
 
 
 
Example P8 Commentary 
 
Description This is a multiple-choice question that asks students to choose an 
answer to a question about repeated measurements. 
Appendix 5a skills 
assessed 
• ‘Consider margins of error, accuracy and precision of 
data’.  
Rationale for 
identifying the indirect 
assessment of 
practical skills 
Subject experts are of the opinion that: 
• Students will have developed the skills needed for this 
question in a wide range of practical contexts (use 
methods to increase accuracy of measurements is a 
practical requirement) so should be able to tackle this 
question with confidence. 
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